Poly(amidoamine)s with pendant primary amines and flexible backbone for enhanced nonviral gene delivery: transfection and intracellular trafficking.
We synthesized poly(amidoamine)s with pendant primary amines and flexible backbone (polymers 1-3) by Michael polyaddition of N-tert-butyloxycarbonyl (N-Boc) protected diamine to 1,6-Bis(acrylamido)hexane, followed by the deprotection of N-Boc under acidic conditions. The physicochemical properties of polymers 1-3, including buffer capacity, DNA-binding capacity, cytotoxicity, particle sizes, and zeta potentials of polycation/DNA complexes, were explored. All the three polymers possess high buffer capacity and excellent DNA-binding capacity. In vitro MTT assay revealed that these synthesized poly(amidoamine)s were less cytotoxic than commercial branched PEI (25 kDa). These poly(amidoamine)s with pendant primary amines and flexible backbone were evaluated as in vitro nonviral gene delivery vectors for 293T and COS-7 cells. All the three polymers exhibited high transfection efficiencies, which were even higher than branched PEI (25 kDa) at optimized conditions. Further evidences from confocal laser scanning microscope (CLSM) demonstrated that the high transfection efficiencies of polymers 1-3 were due to the efficient uptake and intracellular trafficking of plasmid DNA in the cells during the transfection.